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Abstract
Background—Under the ACA, new programs are being developed to enhance care coordination 
and reduce healthcare costs among people with chronic conditions, disabilities, and high 
utilization of healthcare. However, the relationships between these groups are not well understood.
Objectives—Our aims were to (1) identify high utilizers of healthcare in the U.S. working-age 
(18-64) population, (2) examine the overlap between this group and people with chronic 
conditions and/or disabilities, (3) identify predictors of high service use or cost among these 
subpopulations, and (4) recommend approaches for stratification of individuals with high 
healthcare utilization.
Methods—Using pooled national data from the Medical Expenditure Panel Survey (2006–2008), 
we created indices to identify elevated or high utilization and cost groups. We performed 
descriptive analyses, bivariate comparisons and multivariate analyses to examine the relations 
between these populations and individuals with chronic conditions and/or disabilities.
Results—While the large majority of persons with high use/cost had chronic conditions, the 
minority of persons with chronic conditions had high healthcare utilization. However, among 
persons with chronic conditions, disability was a significant predictor of high utilization. Annual 
expenditures were significantly elevated among people with disabilities, particularly when 
activities of daily living were limited.
Corresponding author: Stephen P. Gulley, Ph.D., MSW, c/o National Institutes of Health, Mark O. Hatfield Clinical Research Center, 
Rehabilitation Medicine Department, 6100 Executive Boulevard, Suite 3C01, MSC 7515, Bethesda, MD 20892-7515, Phone: 
508-883-4178, gulley@brandeis.edu. 
Conflicts: The authors have no funding or other conflicts of interest to report.
Prior dissemination: None.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.
HHS Public Access
Author manuscript
Disabil Health J. Author manuscript; available in PMC 2016 October 01.
Published in final edited form as:









Conclusions—We conclude that medical diagnosis alone is insufficient for the development of 
eligibility criteria for, or the evaluation of, programs intended to better the delivery or 
coordination of services for high utilizers of health care services. New approaches are needed to 
assess functional limitations and identify ongoing needs for services and supports.
Keywords
people with disabilities; chronic conditions; health service utilization; health care needs
Introduction
In the United States, it is well known that a small percentage of the population accounts for 
the majority of annual healthcare service use and spending 1,2. As the Affordable Care Act 
(ACA) continues to be implemented in coming years, new programs will be rolled out to 
this population with the aims of reducing rates of preventable conditions, improving chronic 
disease management programs, building patient centered medical homes, and developing 
new approaches to improve long term health outcomes for individuals with ongoing, 
elevated healthcare needs. Consequently, a more thorough understanding of the 
demographics, health conditions and functional limitations that drive the demand for care in 
this high utilization population will be needed, whether to develop new tools to identify 
target populations, to tailor interventions to their needs, or to predict costs. At present, much 
of the research in this area is hampered by the conflation of chronic disease with disability 
and distorted by analyses that focus on particular service “silos,” such as frequent 
hospitalizations or high emergency department use.
For example, many studies follow high utilizers on the basis of specific kinds of care they 
receive, such as pharmacy services 3,4, primary care 5,6, emergency department care 7,8, 
hospitalizations 9-11, or other types of services 12,13. While these analyses elucidate some 
pockets of service requiring special focus, they tend to undercount or misclassify individuals 
who are in fact high utilizers in the larger system, just not of the particular service examined 
in the study. Other studies identify high utilizers on the basis of underlying diagnoses, such 
as persons with one or more chronic conditions 14-18 or on the basis of functional 
limitations, such as those associated with disability 19-22. However, the former constitute 
upwards of half of the adult population and not all such individuals are actually high 
utilizers. While the smaller size of the disability population may provide a more accurate 
starting point, it too is a complex group with differing levels of healthcare service needs 23. 
Furthermore, these two groups overlap with one another and only a few studies 
conceptualize and quantify the degree and nature of this overlap24-26.
While valuable, none of these approaches to studying high healthcare utilizers takes a 
population-level perspective to identify these users across multiple types of services while 
accounting for the relationships between chronic conditions and disability. Further, much of 
the available literature focuses upon elders (65 and over) and does not address the concerns 
of working-age (18-64) individuals despite the large size of this age group. Consequently, 
the purposes of this study are to (1) identify healthcare users in the U.S. working-age 
(18-64) population on the basis of elevated or high utilization and cost, (2) examine the 
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extent of overlap between this group and people who have chronic conditions and/or 
disabilities; (3) identify specific patterns and predictors of service use among these 
subpopulations; and (4) recommend approaches for stratification of this large group of 
Americans. We discuss our findings with a particular focus upon eligibility for, and 
evaluation of, new programs being implemented under the ACA.
Methods
Data source
In order to insure sufficient sample sizes for all analyses, we created a pooled annual file 
from the 2006-2008 Medical Expenditure Panel Survey Household Component (MEPS-
HC) 27 and the related files for medical conditions and medical events during those years. 
We obtained a final sample size of 53,586 upon which we based our estimates of 185 
million working aged adults in the United States.
Identifying elevated and high healthcare population groups
In the available literature, there is no one agreed upon cutpoint for distinguishing high 
healthcare use (or cost) from “normal” utilization. Furthermore, for some programmatic 
interests, it could be desirable to focus eligibility on a small group with extremely high 
service needs (for example, home based primary care), while in other programs it could be 
more appropriate to target interventions more widely (for example, care coordination). We 
thus created two different algorithms to capture individuals with what we called elevated, or 
high, healthcare utilization respectively. In the first algorithm, we defined individuals with 
elevated healthcare utilization as those who reported use in any given service at or above the 
75th percentile when compared to all other users of that service area. The services included 
in the algorithm consisted of: a) total ambulatory visits to doctors, mental health or other 
healthcare providers, b) total days hospitalized during the year, c) emergency department 
visits, d) total prescription fills/refills during the year and e) number of home health days. In 
the second algorithm, we identified individuals with high healthcare utilization in precisely 
the same manner, but raised the threshold to the 90th percentile in each service area.
Separately, we also identified individuals with elevated and high healthcare costs. After 
adjusting for inflation using the consumer price index for medical services, we calculated 
cost as the total annual expenditure over the same service areas listed above. If an individual 
amassed expenditures at or above the 75th percentile when compared to others with at least 
some expenditure, we flagged that case as having elevated cost. Individuals at or above the 
90th percentile were flagged as high cost.
Identifying the population with one or more chronic conditions
We adapted a list of conditions from the AHRQ HCUP chronic condition indicator 28 and 
applied it to the International Classification of Disease (ICD-9) codes provided in MEPS. 
This list includes medical and mental health conditions expected to last at least 12 months. 
The conditions are clinically expected to result in a need for ongoing intervention (including 
regularly prescribed medications, therapies from health professionals, specialized medical 
equipment or protocols affecting diet or physical activity) and/or limitations (in age 
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appropriate task performance, Activities of Daily Living [ADLs], Instrumental Activities of 
Daily Living [IADLS] or social interactions). Persons reporting one or more of the listed 
conditions were flagged as having chronic condition(s).
Identifying people with disabilities
Disability was assessed using the limitation measures in the MEPS-HC, including the 
following domains: physical functioning, sensory impairment, cognitive difficulties, 
activities such as work, housework or school, social limitations, use of assistive devices, and 
ADLs/IADLs (help or supervision with activities such as dressing, bathing, meals, taking 
medications, etc.). Using these measures, we split the population into three mutually 
exclusive groups: 1) people without disabilities (no limitations in any of the measures 
above); 2) people with non-ADL/IADL disabilities (no report of need for help or supervision 
with activities of daily living or instrumental activities during the year, but one or more 
limitations in the other disability measures) and 3) people with ADL/IADL disabilities 
(individuals who, in addition to any other limitations reported, experienced a need for help 
or supervision with ADLs/IADLs during the year).
Stratifying the population on the basis of chronic health care needs
In addition to analyzing the overlap between chronic conditions, disability and healthcare 
utilization / cost, we specifically examined the utility of the “Adults with Chronic 
Healthcare Needs” (ACHCN) stratifying measure 23 as a predictor of heavy healthcare use 
and as a means of segmenting the service utilization patterns among high use populations in 
the MEPS. We follow methods previously published for identifying ACHCN using the same 
variables on chronic conditions and disabilities detailed above to yield four mutually 
exclusive groups: 1) those without chronic conditions (contrast group) and three subgroups 
of ACHCN with at least one chronic condition including 2) those without self-reported 
limitations; 3) those reporting limitations but not requiring help or supervision with ADL or 
IADLs; and 4) those requiring help or supervision with ADLs or IADLs.
Measures
We assessed differences within the population groups described above on the basis of 
sociodemographic characteristics, including: age, gender, race/ethnicity, poverty, and 
education. We further examined number and type (chronic/non-chronic) of medical 
conditions, overall health (fair or poor during the year), and overall mental health (fair or 
poor during the year). We analyzed specific services utilized by calculating annual means 
(primary care doctor visits, specialty doctor visits, Rx fills, ED visits and days hospitalized) 
or percentages (any/no use of PT, OT or speech therapy during the year; any/no mental 
health visits, any/no home health visits), in addition to a count of the number of service 
areas used. Finally, we examined measures of access to and costs of care, including annual 
medical expenditures, annual out of pocket expenses, insurance coverage status (insured all 
year, part year, or uninsured all year) and source (any private versus public only), as well as 
delay in or non-receipt of needed medical care or prescription medications.
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We conducted descriptive analyses (means, medians, percentages and associated standard 
errors) of sociodemographics, health, conditions, disability status, service use and access to/
cost of care among the working age as a whole, among adults with elevated and high service 
utilization, and among adults with elevated and high cost (table 1); These were weighted to 
produce pooled annual estimates of the US non-institutionalized, civilian, working age 
population for the period of 2006-2008, following methods recommended by AHRQ. We 
then conducted a series of bivariate analyses to examine differences between adults with and 
without chronic conditions, and separately, between persons without disabilities, with non-
ADL/IADL disabilities, and with ADL/IADL disabilities (table 2). Pairwise t-tests and chi 
square analyses were conducted to determine statistical significance while controlling the 
false discovery rate 29. We graphed the weighted size and overlap of working age 
individuals with chronic conditions, disabilities and high healthcare utilization in an area 
proportional venn diagram (figure 1) and documented the size of the ACHCN strata among 
persons with elevated or high use and cost in a stacked bar graph (figure 2).
Next, we conducted a series of multivariate analyses, controlling for age, gender, race/
ethnicity, poverty status, education, insurance coverage status, census region and 
metropolitan statistical area (MSA) status. We first modeled the relationship between the 
ACHCN strata and elevated utilization, high utilization, elevated cost and high cost in 
separate logistic regressions. Second, selecting only those individuals with elevated 
utilization as the population for analysis, we examined the relationships between the 
ACHCN strata and the predicted number of chronic and acute conditions using loglink 
models. Third, we conducted a series of models to predict the number of visits, the use of 
particular services and the total number of service areas used during the year on the basis of 
the ACHCN strata; Logistic regression was used for services measured as percentages and 
loglink models were fit for services measured as means. Finally, these same models were fit 
for adults with high utilization, for adults with elevated cost, and for adults with high cost. 
The results from all models were expressed as predicted marginal estimates in, and tested for 
statistical significance among, the ACHCN strata while holding the covariates constant at 
their weighted population levels (table 3). All estimates, standard errors, and tests of 
significance were produced using SUDAAN software and were based on a Taylor-series 
linearization that adjusts for the complex sampling plan in the MEPS-HC. Missing data was 
less than 3% on most variables and sensitivity analyses on key outcomes demonstrated no 
significant differences in the findings when missing data were included or excluded.
Results
A brief profile: The demographics, health and healthcare use of working age adults
As shown in Table 1, our weighted sample represented 185 million working age US adults 
with an average age of 41.3. Sixty-six percent were non-Hispanic white, 12% were non-
Hispanic black and 15% were Hispanic; about one quarter lived near the federal poverty line 
(>= 125% of FPL). Twenty percent reported their overall health to be fair or poor. Overall, 
17% reported some degree of disability (13% with limitations not affecting ADLs or IADLs, 
and 4% with ADL/IADL level disabilities). We found that just over one half (53%) of the 
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working age had one or more chronic conditions and 10% reported four or more such 
conditions concurrently. Overall, the study population made one primary care doctor visit, 
two visits to specialty doctors and filled (or refilled) their prescriptions about ten times in the 
average year. Other services, such as mental health, home health, hospitalizations, ED visits 
and therapies were more rarely used. Altogether, working age adults used approximately 1.8 
of the services we followed during the year, for an average of $3,234 in medical 
expenditures.
Populations with elevated or high utilization and cost
We use the term “elevated” to describe that portion of the working age population that used 
any (one or more) of the key services at or above the 75th percentile of use. This results in a 
population of 55 million, or about a third of all working age persons. This population differs 
from the working age population as a whole in a number of important respects. Thirty-seven 
percent reported their health to be fair or poor (compared to 20% in the working age 
population generally). Eighty-six percent of individuals with elevated utilization reported 
one or more chronic conditions and 29% specifically noted four or more concurrent chronic 
conditions (compared to 53% and 10% in the general population, respectively). Thirty-six 
percent reported a disability (26% with limitations not affecting ADLs or IADLs, and 10% 
with ADL/IADL level disabilities) while in the general population, 16.8% reported a 
disability (13% with limitations not affecting ADLs or IADLs, and 4% with ADL/IADL 
level disabilities). The elevated utilization group had an average of two primary care doctor 
visits, six specialist visits and 26 prescription medication fills/refills. As also shown in table 
1, 19% used therapies, 10% used mental health and 4% used home health. Importantly, the 
average person with elevated healthcare utilization used 3 of the services we followed 
concurrently. It should also be noted that approximately 19% of elevated users reported at 
least one month without insurance coverage during the year and ten percent reported that 
needed medical care was delayed or not received. Altogether, this group amassed an average 
of $8,911 per person in annual medical expenditures, $1,229 of which was paid for out of 
pocket.
We use the term “high” to refer to the population that used one or more key services at or 
above the 90th utilization percentile. This was a smaller group (23 million or approximately 
12% of the working age) with substantially higher service use and expenditures across the 
board, whether compared to the general working age population or the individuals with 
elevated service utilization (above). Ninety-one percent of this group had at least one 
chronic condition and almost half reported four or more such conditions concurrently. Half 
of this group had a disability, and 17% specifically had a disability affecting ADLs or 
IADLs. Average annual medical expenditures among high healthcare utilizers were $14,103, 
$1,712 of which paid for out of pocket.
The elevated and high cost populations were smaller than their utilization counterparts, at 35 
and 14 million individuals, respectively. As above, these two groups contained progressively 
higher rates of disability and chronic conditions and poor overall health.
The primary differences between the populations gathered on the basis of utilization versus 
cost was that the latter utilized more care from specialty doctors, hospitals and home health, 
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which were indeed expensive services. Average annual expenditures also ran higher when 
using cost as the primary basis for identifying the population in the first place; among 
individuals with elevated costs, annual expenditures ran $13,822 (compared to $8,911 for 
the elevated utilization group), while the high cost population amassed $25,419 (compared 
to $14,103 for the high utilization group).
Chronic conditions and disability
We separately examined two other overlapping groups: people with chronic conditions and 
people with disabilities (Table 2). The former were a large and heterogeneous population 
which, at 99 million persons, comprised a bit over half the working age. When compared to 
their counterparts without chronic conditions, people with chronic conditions reported 
significantly poorer health and mental health. They also reported significantly elevated 
utilization of primary and specialty doctors, prescription medications, therapies, mental 
health care, ED visits, days hospitalized and home health than their counterparts did. 
However, it would be a mistake to characterize this as a monolithic, medically vulnerable 
group; Over 70% reported good to excellent health (data not shown). Moreover, poverty ran 
somewhat lower, education somewhat higher, and health insurance coverage substantially 
higher among people with chronic conditions compared to people without them.
By contrast, many people with disabilities can be fairly characterized as medically 
vulnerable. Though this was also a diverse population group, at a bit over thirty million, it 
was a good deal smaller than the chronic condition group and it evidenced higher rates of 
poverty and lower rates of education. Over half of individuals with disabilities (not requiring 
help or supervision with ADLs or IADLs) reported fair to poor health. When ADL/IADL 
help was required, this climbed to over three-quarters. Health service utilization rates and 
the number of service areas used were both substantially elevated among people with 
disabilities, relative both to people without disabilities generally, and to people with chronic, 
non-disabling health conditions. ADLs and IADLs stood apart through all of these analyses, 
marking a group with extremely high health service utilization patterns.
Exploring the overlap: Chronic conditions, disability and elevated/high healthcare use
In figure one, we provide an area proportional venn diagram, in which the sizes of the 
circles represent the sizes of a) the working age as a whole, b) persons with 1+ chronic 
conditions, c) people with disabilities and d) people with high health care utilization. Several 
important observations can be made using this figure. First, as shown by the location of the 
circles, the large majority of people with disabilities reported one or more chronic 
conditions, a finding to be expected given that most people with disabilities have at least one 
long lasting medical condition related to their functional limitations. Second, due to its large 
size, it was the minority of persons with chronic conditions (22%) who were among the high 
healthcare utilization group. However, the very large majority (91%) of high healthcare 
users had one or more chronic conditions. Third, among people with disabilities, a 
substantial proportion (38%) were also high health care utilizers, while over half (50%) of 
high healthcare utilizers reported a disability. Based on table 2, we can also surmise that 
individuals who specifically report ADL or IADL limitations will be particularly likely to 
report high healthcare utilization.
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Given these interrelationships, we found it sensible to stratify the working age population as 
follows: 1) No chronic conditions or disability, 2) one or more chronic conditions without 
disability, 3) one or more chronic conditions with disability not requiring help or supervision 
with ADLs/IADLs, and 4) one or more chronic conditions with a disability accompanied by 
need for help or supervision with ADLs/IADLs. We then examined how these strata related 
to the elevated and high utilization and cost populations, as shown in figure 2.
The working age as a whole are about evenly split between persons with and without at least 
one chronic condition; about 15% report a chronic condition with any disability, and about 
4% specifically report ADL/IADL disability. However, we see a very different profile 
among those with elevated healthcare utilization, where less than 15% report no chronic 
condition or disability and where 35% report a disability (almost 10% specifically report an 
ADL/IADL disability). These differences become more exaggerated still when we raise the 
bar from elevated to high healthcare use, where in essence, nearly all have chronic 
conditions, almost half have disabilities, and over ten percent specifically have ADL/IADL 
disabilities. If we instead shift the focus to elevated or high costs, there are some minor 
differences, but the overall relationships remain the same: the most expensive population 
groups are disproportionately composed of people with chronic conditions and disabilities.
At the intersection: stratifying the population with the greatest healthcare utilization and 
cost
In table 3, we provide covariate adjusted estimates of the likelihood of elevated or high 
utilization (and cost) among the four strata just described. We were also interested to know 
whether these strata predict different rates of health conditions or different service use 
patterns specifically among those with elevated or high utilization and cost.
After controlling covariates, we found that while 18% of persons with no chronic condition 
had elevated utilization, over 40% of individuals with chronic condition(s) absent disability 
had elevated service use. This rose higher still for persons reporting both chronic conditions 
and non-ADL/IADL disabilities (65%) and as high as 85% among persons with ADL/IADL 
involvement. When we raised the bar from elevated to high utilization, just 5% of those 
without a chronic condition were estimated to be high service utilizers, while 58% of those 
with a chronic condition and ADL/IADL needs were predicted to fall within the high 
utilization group. When we examined cost, this same pattern was clear; moving from the 
first strata (no chronic condition or disability) to the fourth strata (1+ chronic condition with 
disability involving ADLs/IADLs), we found significantly and progressively higher 
predicted percentages of elevated and high cost individuals.
Moreover, we found significantly higher rates of both the number of chronic conditions and 
the number of acute conditions across these strata. In these analyses, we limited the 
population examined to include only those with, for example, elevated utilization. 
Controlling covariates, we then recorded the predicted mean chronic conditions for members 
of each of the four strata. This was separately repeated for persons with high utilization, and 
both elevated and high cost as well. The results show that multiple chronic and acute 
conditions are the norm among the strata with chronic conditions and/or disabilities, and that 
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the number of these conditions rises significantly and substantially with the occurrence of 
disability – particularly, ADL/IADL disability.
When we further examined persons with elevated or high utilization, or cost, these strata 
showed promise for identifying different service utilization patterns as well. Compared to 
people without chronic conditions or disabilities, use of primary care doctors, specialty 
doctors, prescription medications, and mental health visits was consistently, and 
progressively, higher among persons with chronic conditions (absent disability), chronic 
conditions with non-ADL/IADL disabilities, and chronic conditions with ADL/IADL related 
disabilities. This last strata (ADL/IADL) also accounted for the majority of the estimated 
home health utilization and consistently experienced the highest number of ED visits and 
days hospitalized as well. Finally, the predicted number of service areas used rose 
significantly with the presence of chronic conditions and the extent of disability; even 
among high healthcare utilizers, these remain markers for the breadth of services or supports 
required.
Discussion
This examination of the interrelationships between chronic conditions, disability, service use 
and cost reveals much about the challenges we face in healthcare reform. Many of the 
changes in policy or practice recommended under the ACA are targeted at the coverage or 
delivery of services to one or more of these four population groups, typically with the goals 
of decreased morbidity, increased prevention and associated cost savings 30,31 32. While the 
data provided could be useful for many specific purposes, we focus upon two: eligibility and 
program evaluation.
Eligibility
When setting program eligibility criteria, the use of clinical diagnoses alone may not 
efficiently identify individuals with ongoing healthcare needs, especially given the 
prevalence of chronic conditions. As shown here, individuals with chronic conditions 
constitute over half of the working age and over thirty percent have two or more such 
conditions. Hence, whether one opts to set the bar at 1+ or even 2+ chronic conditions, the 
result will still be a very large group with diverse healthcare needs. New programs which are 
being designed to serve people with high or expensive service utilization patterns will 
certainly reach some of them if eligibility is based on chronic condition status alone. 
However, as shown here, roughly 4 in 5 people with chronic conditions do not report high 
utilization during the average year and almost 9 in 10 do not report high expenditures, 
making chronic condition status itself a weak predictor of current use or cost. Hence, the use 
of broad condition lists alone as a means for eligibility determinations will likely dilute the 
impact of the program or leave some people with real need underserved.
Policymakers have also turned to particular diagnoses, or classes of diagnoses, in order to 
limit eligibility. For example, under section 2703 of the ACA, an optional Medicaid State 
Plan benefit is being established to create “Health Homes” to coordinate care for people 
with Medicaid coverage who have a mental health or substance abuse condition, as well as 
asthma, diabetes, heart disease or obesity. Though states can apply to CMS to cover 
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additional diagnoses, the program is otherwise limited to individuals who have 2 or more of 
these conditions, or who have one such condition and are at risk for a second, or who have 
one serious and persistent mental health condition 32. But do individuals with asthma and 
obesity have a higher need for care coordination than patients who would not necessarily be 
eligible for this program, such as those with cancer or multiple sclerosis? Relatedly, in and 
of itself, does the presence of two chronic conditions amount to a sufficient justification for 
extra resource allocations? These are questions for future research.
Based on our findings, we would suggest that in addition to chronic condition status or 
particular diagnoses, decisions such be based upon information on functional disability, 
ADLs and IADLs, and where practical, service utilization over the preceding year. When we 
selected individuals with chronic conditions and ADL/IADL limitations, we obtained a 
small group (4 percent) in which 85% were estimated to have elevated healthcare utilization 
and in which 67% had elevated cost, covariates controlled. Relative to individuals with 
chronic conditions generally, people reporting ADL/IADL limitations had service utilization 
rates orders of magnitude higher across a wider range of needed provider types. Three 
quarters reported fair to poor health, over half reported fair to poor mental health, delays in 
needed medical care or prescription medications were common, and both poverty and 
education rates in this group were of great concern. This is clearly a very high priority group 
for care coordination and other health interventions as well.
Should a larger population be desired, eligibility could be expanded to include individuals 
with one or more chronic conditions who have limitations in such areas as physical 
functioning, sensory impairment or cognitive difficulties, but whom remained independent 
in ADLs/IADLs over the course of the preceding year. Our analyses of this group identified 
an additional 11% of the working age (over and above the ADL/IADL limited group 
discussed earlier), 66% of which with elevated utilization and 44% of which with elevated 
cost; This too is a high priority group for care coordination, more so than persons with 
chronic conditions absent disability, and perhaps less so than persons specifically with ADL/
IADL involved disabilities.
Program evaluation
The ACA established the Center for Medicare & Medicaid Innovation (CMMI) to conduct a 
wide range of demonstration projects to test new models of payments and healthcare 
delivery (such as bundled payments and Accountable Care Organizations), new approaches 
to care coordination (such as the patient centered medical home) and new ways to support 
people with chronic conditions or disabilities living in the community (such as the 
Independence at Home demonstration). Many other organizations are either formulating, 
testing or evaluating specific programs to better serve the needs of people with chronic 
conditions or disabilities as well, such as the Center for Medicaid and Chip Services 
(CMCS), the Office of the Assistant Secretary for Planning and Evaluation (ASPE), and the 
Administration on Community Living (ACL). As new programs proliferate, how will we 
know if these approaches to coordination, delivery or reimbursement are effective at 
improving access, quality or cost effectiveness overall at the population level?
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Many of the current population level studies of healthcare outcomes focus upon rates of 
specific chronic conditions, their cost burden, rates of preventable hospitalizations or ED 
visits by affected persons, or morbidity/mortality among individuals with a given health 
condition. Of course, such studies and the metrics they rely upon will continue to be 
relevant, but the focus on chronic disease management and population health in the ACA, 
and beyond, calls for new methods and measures as well. With further development, the 
ACHCN stratifying approach tested here could form the basis for a new way of examining 
chronic condition status, functional limitations and service use as the overlapping 
phenomena that they truly are. Such an approach could prove particularly helpful if 
developed into a screening instrument for use in population-level surveys. Drawing as it 
does upon information about both chronic condition status and disability status to yield four 
groups with progressively higher rates of chronic (and acute) health conditions, ambulatory 
visits, hospitalizations and ED visits, this approach could clarify the interrelationships 
between each of these major domains. Such a macro-level, non-diagnostic, functionally-
oriented measure could provide an agreed upon starting point as policymakers define and 
identify individuals with ongoing, elevated needs for care, be it for people with chronic 
conditions that are not yet disabling, or for people who already require daily assistance to 
manage their disabilities well.
For example, in addition to analyzing the factors that push individuals from one strata to 
another, this approach could allow us to track the current disparity in delayed access to care 
(far worse among the groups with disability) to see if it begins to abate as new delivery 
mechanisms such as Independence at Home are implemented. We could further examine the 
number and type of health conditions reported among ACHCN with non- ADL/IADL 
disabilities each year, as well as their overall health, mental health status, and hospitalization 
or ED visits to see if these markers improve when individuals are served in ACOs. Or, in 
patient centered medical homes, we could examine measures of disease self-management 
among persons with chronic conditions that are not yet associated with disabilities in order 
to gauge their success at reducing functional losses and expensive hospital care over time.
The ACHCN approach examined here also appears to perform well among individuals we 
already know to have high utilization. Even when we selected individuals using services at 
the 90th percentile or above, we found that the three groups with chronic conditions and 
disabilities consistently had higher use of primary and specialty care, prescription 
medications and mental health visits than did their counterparts without chronic conditions. 
Moreover, hospitalizations, ED use and home health ran high among the groups with 
disabilities, particularly when ADL/IADLs were involved.
Study Limitations
This study has several limitations. First, the survey is based on self-report. Respondents may 
under report service use or health conditions potentially viewed as stigmatizing, while over 
reporting of some services may also occur due to recall bias. Proxy use for those deemed 
unable to answer questions may cause bias, particularly when proxy respondents are queried 
about unobservable processes, such as cognition. This sample does not include people who 
reside in institutional settings, such that service use and costs may be underestimated. 
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Finally, the MEPS captures service use rather than need for services, which may contribute 
to undercounting the population who could potentially benefit from healthcare reforms 
aimed at improving access to care.
Conclusion
Beyond what has been documented in recent studies 25,26,33-36, much still remains to be 
learned about the interrelationships between chronic conditions, disability and high use/cost 
populations. Chronic health conditions are highly prevalent among the working age, 
frequently occur two or more at a time, and result in highly variable service use patterns and 
health status. Though clearly important to monitor as a whole, the population with high 
utilization or cost cannot be effectively identified on the basis of diagnosis alone. 
Implementing or evaluating new delivery models, care coordination programs or 
reimbursement methods one or two diagnoses at a time appears to have limited utility at 
best. On the other hand, the population of people with disabilities is, for the most part, a 
subset of people with chronic conditions. Though also a heterogeneous and complex 
population group in its own right, the report of functional or activity limitations, and 
particularly the presence of ADL/IADL limitations, are highly and progressively predictive 
of the number of health conditions reported, the amount and scope of healthcare services 
used during the year, and total annual medical expenditures as well. Furthermore, among 
people with chronic conditions, those with disabilities generally experience the highest rates 
of poverty, the lowest rates of education and the highest rates with problems accessing 
needed medical care or prescription medications. As such, they are among the most 
important population groups to define, measure and monitor in health care reform.
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Figure 1. The size and overlap of working age individuals with 1+ chronic conditions, disabilities 
and high healthcare utilization: Area proportional Venn diagram, pooled annual estimates, 
MEPS 2006-2008
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Figure 2. Chronic condition and disability strata among working age individuals with elevated 
and high healthcare utilization/cost: pooled annual estimates, MEPS 2006-2008
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Table 1
Four population distributions of healthcare service use and cost: Sociodemographics, 
health conditions, disability, services used, annual expenditures, insurance coverage and 
access to care among persons age 18-65, pooled annual estimates, MEPS 2006-2008
ALL Elevated utilization High utilization Elevated cost High cost
N 53,586 15,352 6,683 9,974 3,999
Population size, millions 184.68 55.11 23.46 35.45 14.20
Sociodemographics
 Age, mean 41.31 (.12) 46.87 (.17) 48.78 (.22) 46.74 (.19) 47.41 (.24)
 Gender, female 50.76% (.24) 62.37% (.47) 63.10% (.71) 62.73% (.63) 62.49% (.97)
 Race and Ethnicity
  NH white 66.70% (.73) 75.47% (.68) 77.01% (.82) 74.87% (.76) 75.09% (.95)
  NH Black 11.87% (.48) 10.40% (.48) 10.44% (.59) 10.84% (.52) 11.93% (.67)
  Hispanic 14.54% (.56) 8.95% (.41) 7.80% (.44) 9.12% (.44) 7.84% (.53)
  Other/multiple 6.90% (.33) 5.17% (.34) 4.76% (.43) 5.17% (.36) 5.14% (.49)
 Poverty, 125% of FPL or lower 26.06% (.42) 26.35% (.59) 29.97% (.87) 26.76% (65) 29.14% (.96)
 Less than high school educ. 13.39% (.31) 11.44% (.36) 13.10% (.56) 11.17% (.41) 11.88% (.62)
Health, disability, conditions
 Overall health fair or poor 19.56% (.31) 37.10% (.58) 49.87% (.91) 40.56 % (.70) 51.04% (1.05)
 Mental health fair or poor 11.99% (.24) 22.12% (.49) 30.32% (.79) 23.75% (.57) 28.61% (.90)
 Disability
  None 83.20% (.33) 64.30% (.63) 49.81% (.95) 60.90% (.70) 49.90% (.99)
  Non-ADL/IADL 13.15% (.28) 25.88% (.55) 33.63% (.80) 26.78% (.60) 31.18% (.86)
  ADL/IADL 3.65% (.12) 9.82% (.32) 16.57% (.59) 12.32% (.44) 18.92% (.79)
 Chronic conditions
  None 46.56% (.41) 13.77% (.38) 8.62% (.45) 15.95% (.47) 13.33% (.63)
  One or more 53.44% (.41) 86.23% (.38) 91.38% (.45) 84.05% (.47) 86.67% (.63)
  1 23.13% (.24) 19.61% (.41) 14.16% (.54) 17.67% (.47) 15.26% (.70)
  2-3 20.44% (.27) 37.75% (.53) 32.17% (.76) 33.24% (.63) 30.57% (.95)
  4+ 9.87% (.22) 28.87% (.54) 45.06% (.89) 33.14% (.68) 40.84% (1.03)
 Acute conditions
  None 26.95% (.36) 6.60% (.27) 4.37% (.31) 5.16% (.30) 4.27% (.38)
  One or more 73.05% (.36) 93.40% (.27) 95.63% (.31) 94.84% (.30) 95.73% (.38)
  1 25.72% (.26) 15.61% (.39) 11.06% (.52) 14.97% (.47) 12.26% (.66)
  2-3 30.88% (.28) 38.14% (.54) 33.04% (.83) 36.92% (.64) 34.21% (.91)
  4+ 16.44% (.31) 39.64% (.63) 51.53% (.92) 42.95% (.74) 49.26% (1.08)
Insurance and access to care
 Insured all year 70.35% (.42) 81.31% (.47) 83.20% (.60) 84.32% (.51) 86.63% (.64)
  Any private 89.77% (.31) 83.58% (.54) 77.10% (.88) 82.37% (.61) 79.37% (.92)
  Public only 10.23% (.31) 16.42% (.54) 22.90% (.88) 17.63% (.61) 20.63% (.92)
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ALL Elevated utilization High utilization Elevated cost High cost
 Uninsured part year 12.06% (.21) 10.03% (.33) 9.04% (.47) 9.54% (.42) 8.63% (.54)
 Uninsured all year 17.59% (.35) 8.65% (.31) 7.76% (.41) 6.13% (.31) 4.74% (.39)
 Medical care delayed or not received 6.30% (.18) 10.04% (.36) 12.47% (.54) 9.32% (.38) 10.38% (.58)
 RX delayed or not received 4.34% (.14) 8.62% (.31) 10.91% (.50) 8.18% (.37) 9.51% (.61)
Services used
 Primary care doctor, mean .99 (.01) 2.08 (.04) 2.64 (.07) 2.10 (04) 2.31 (.07)
 Specialty doctor, mean 2.10 (.03) 5.55 (.08) 8.38 (.17) 7.03 (.11) 9.74 (.23)
 RX fills, mean 9.89 (.15) 26.64 (.35) 40.81 (.65) 30.01 (.46) 37.94 (.83)
 Therapies, PT, OT or ST 6.95% (.17) 18.59% (.48) 26.99% (.78) 18.10% (.52) 21.38% (.83)
 Mental health 3.78% (.13) 9.94% (.36) 15.43% (.65) 10.42% (.42) 12.58% (.71)
 ED visits, mean .18 (.00) .41 (.01) .57 (.02) .48 (.01) .67 (.02)
 Days hospitalized, mean .34 (.01) 1.04 (.04) 1.86 (.10) 1.68 (.06) 3.42 (.14)
 Home health 1.19% (.06) 3.99% (.20) 6.11% (.37) 5.28% (.28) 10.35% (.56)
 Total number of services used, mean 1.80 (.01) 3.09 (.01) 3.45 (.02) 3.39 (.01) 3.85 (.02)
Expenditures for care












































Note: All numbers presented in parentheses are standard errors of the given estimate.
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Table 3
Elevated or high utilization and cost among persons aged 18-65: Prevalence, conditions 
and service use patterns stratified by chronic condition and disability status: Covariate 
controlled, predicted marginal estimates, MEPS 2006-2008.
No chronic condition 
(a)
Chronic condition with 
no disability (b)
Chronic condition with 
non-ADL/IADL 
disability (c)




 Elevated 18.12% (.47) bcd 40.82% (.50) acd 65.66% (.84) abd 84.95% (1.23) abc
 High 4.99% (.26) bcd 14.15% (.37) acd 34.68% (.90) abd 57.51% (1.61) abc
Elevated utilization group
 Acute conditions, mean 3.02 (.06) cd 2.94 (.04) cd 3.88 (.06) abd 4.63 (.12) abc
 Chronic conditions, mean (N/A) 2.61 (.024) cd 3.68 (.05) bd 4.41 (.10) bc
 Services used:
  Primary care MD, mean 1.19 (.06) bcd 1.90 (.04) acd 2.56 (.07) abd 2.97 (.13) abc
  Specialty MD, mean 4.76 (.14) cd 4.52 (.09) cd 7.04 (.21) abd 9.37 (.42) abc
  RX fills, mean 6.58 (.29) bcd 23.02 (.36) acd 33.81 (.61) abd 47.43 (1.31) abc
  Therapies, PT, OT or ST 27.48% (1.32) bc 14.78% (.57) acd 19.99% (.83) abd 24.87% (1.58) bc
  Mental health 2.56% (.54) bcd 8.55% (.37) acd 14.99% (.84) abd 21.50% (1.52) abc
  Home health 2.48% (.40) bd 1.15% (.13) acd 3.07% (.29) bd 21.30% (1.60) abc
  ED visits, mean
.40 (.02) bcd .31 (.01) acd .50 (.02) abd .70 (.04) abc
  Hospital days, mean 1.11 (.12) bd .60 (.03) acd .96 (.06) bd 2.91 (.26) abc
  Total number of services used, 
mean
2.76 (.03) bcd 2.93 (.01) acd 3.32 (.02) abd 3.88 (.05) abc
High utilization group
 Acute conditions, mean 3.53 (.10) cd 3.49 (.06) cd 4.36 (.08) abd 5.12 (.15) abc
 Chronic conditions, mean (N/A) 3.12 (.05) cd 4.30 (.07) bd 5.04 (.13) bc
 Services used:
  Primary care MD, mean 1.44 (.19) bcd 2.24 (.08) acd 3.03 (.12) abd 3.40 (.17) abc
  Specialty MD, mean 6.07 (.37) bcd 6.97 (.20) acd 9.64 (.34) abd 11.64 (.55) abc
  RX fills, mean 7.89 (.66) bcd 33.43 (.80) acd 46.57 (.98) abd 59.55 (1.63) abc
  Therapies, PT, OT or ST 42.56% (2.78) bcd 23.71% (1.05) a,d 26.24% (1.21) a 29.28% (1.58) ab
  Mental health 3.55% (.96) bcd 12.68% (.83) acd 19.71% (1.18) abd 25.06% (1.87) abc
  Home health 2.61% (.75) d 1.7% (.29) cd 3.56% (.43) bd 21.77% (1.73) abc
  ED visits, mean
.56 (.05) bd .41 (.02) acd .66 (.03) bd .79 (.05) abc
  Hospital days, mean 2.04 (.39) bd 1.12 (.09) acd 1.45 (.11) bd 3.94 (.36) abc
 Total number of services used, mean 2.96 (.06) bcd 3.21 (.02) acd 3.57 (.03) abd 4.08 (.05) abc
Cost
 Elevated 13.24% (.36) bcd 23.44% (.42) acd 44.15% (.95) abd 67.32% (1.49) abc
 High 4.37% (.21) bcd 7.69% (.26) acd 20.91% (.75) abd 40.35% (1.53) abc
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No chronic condition 
(a)
Chronic condition with 
no disability (b)
Chronic condition with 
non-ADL/IADL 
disability (c)




 Acute conditions, mean 2.86 (.07) bcd 3.19 (.05) acd 4.14 (.07) abd 4.84 (.14) abc
 Chronic conditions, mean (N/A) 2.76 (.04) cd 3.97 (.06) bd 4.68 (.12) bc
 Services used:
  Primary care MD, mean
.89 (.05) bcd 1.88 (.05) acd 2.63 (.09) abd 3.09 (.14) abc
  Specialty MD, mean 5.33 (.16) bcd 5.91 (.14) acd 8.75 (.29) abd 10.65 (.50) abc
  RX fills, mean 6.17 (.29) bcd 24.60 (.49) acd 39.04 (.82) abd 52.06 (1.56) abc
  Therapies PT, OT or ST 16.76% (1.38) cd 14.78% (.66) cd 22.29% (1.07) ab 24.92% (1.70) ab
  Mental health 1.05% (.26) bcd 8.88% (.56) acd 15.91% (1.01) abd 23.40% (1.79) abc
  Home health 2.34% (.42) cd 1.50% (.21) cd 3.80% (.39) abd 23.60% (1.77) abc
  ED visits, mean
.36 (.02)cd .39 (.02) cd .59 (.03) abd .79 (.05) abc
  Hospital days, mean 1.76 (.16) bd 1.12(.06) acd 1.44 (.09) bd 3.67 (.31) abc
  Total number of services used, 
mean
2.99 (.03) bcd 3.25 (.02) acd 3.60 (.03) abd 4.09 (.05) abc
High cost group
 Acute conditions, mean 2.92 (.10) bcd 3.50 (.09) acd 4.43 (.10) abd 5.28 (.17) abc
 Chronic conditions, mean (N/A) 2.97 (.06) cd 4.28 (.10) bd 5.09 (.15) bc
 Services used:
  Primary care MD, mean
.90 (.09) bcd 1.89 (.08) acd 2.74 (.12) abd 3.19 (.18) abc
  Specialty MD, mean 6.83 (.32) bcd 8.09 (.27) acd 11.40 (.52) ab 13.01 (.73) ab
  RX fills, mean 6.94 (.58) bcd 26.55 (.87) acd 47.06 (1.44) abd 59.56 (2.37) abc
  Therapies PT, OT or ST 16.48% (2.17) cd 16.93% (1.25) cd 24.18% (1.45) abd 30.54% (2.27) abc
  Mental health 1.12% (.51) bcd 9.55% (1.02) acd 16.62% (1.45) abd 24.68% (2.20) abc
  Home health 3.47% (.74) cd 3.35% (.60) cd 7.08% (.81) abd 31.35% (2.29) abc
  ED visits, mean
.46 (.04) cd .53 (.03) cd .78 (.06) ab .94 (.07) ab
  Hospital days, mean 3.56 (.47) bd 2.61(.16) a,d 2.77 (.17) d 5.52 (.45) abc
  Total number of services used, 
mean
3.33 (.05) bcd 3.63 (.03) acd 3.97 (.04) abd 4.45 (.05) abc




with chronic condition(s) and no disability,
c
with chronic condition(s) and non-ADL/IADL disability,
d
with chronic conditions and ADL/IADL disability. Standard errors of the estimates are given in parentheses.
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